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PROBLEM TO BE SOLVED: To extremely heighten an etching speed of a 
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magnetic 

thin film using a mixed gas of carbon monoxide with ammonia and to make it 
possible to make this kind of technology practicable for production of a thin 
film magnetic head and the like. 

SOLUTION: A gaseous mixture of carbon monoxide gas and ammonia gas is 
introduced to a treating chamber 2 by means of a gas introducing system 3 and 
plasma of these gases is formed by a plasma source 1 forming helicon wave 
plasma. On a surface of a target 9 made of a magnetic material consisting of 
nickel, iron and cobalt and an alloy, a nitride and an oxide containing at 
least one metal selected from these metal elements or an intermetallic compound 
containing at least one metal selected from these metal elements, carbonyl 
compounds are formed by reactions with carbon monoxide and etching is carried 
out by evaporation of the carbonyl compounds. The plasma has 
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T&lf-i8fl:^OS^;!rx<or7Xv?r 1 X 1 0" c 
^-iig^LXZlXhmxcnryX'?^ 1 X 1 0»> c 

$-}gj«-r 1. 1 oT&sc: t i:mib^i>mcm2mM(o 

5XvJ:}gjS-t«. i><DTt>i>Zbi:^b-ti>mcm2 

aSiOr 7 XVX y ^ y ^ffi. 
[00011 

(r^izimizmm^tih:c-y^yy^mzmti> to 

[00021 

hmx:hh. t-r. mi9o<7mm^m^(o/'<i^-yT 

yU-M.U=JXV90 1im&L (04 ( 1 ) ) , 71^ 

-AUi^X K 9 0 1 tCJt LT^ -y^lzX 0«tt»IS9 0 

2im^-ti. (04 (2) ) . -^-LT. 

X h 9 0 1 C7)rtac7)att^|g 9 0 2 ^ a 9 J: 9 1:: LT± 

gSUvX h 9 0 3 ^mm-h (04 ( 3 ) ) . 

T'X >y f - y :/?RX''/ X -7 h X .y f - y ^ L T 7 1^- A U- =J 

X h 9 0 1 (^)J'MiO«ttnilll 9 0 2 L, ^<r>^ 

h. zcrym^. yf\'^<nf^^-yffm'mWk9 0 2ifi'^h 
ixl. (04 (4) ) . 

[00031 ::<0<J: 5^7U-A^ y^ffitCJtLTW, 
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KSiT -f X ioss^jfewbtff 0 mwm^^ -y HioaMfl: 

[00041 Jl^J: o t , attSKSr YvA 
xir^y^ffifcj: oa^xv^y^^LTBr^iOA:?-:/ 

\i. mfmmz^ityi:?JA^^X:cy^y-/-^h:Hm. 
10 T-J)6. 0fi.»f, rA'dyiix<n'r'yX'^is^hMfvi 

}Jtt$-ttz 0 , T/l/d-yco^ :fyt'-l.i:fmti>^b' 
LX:t.-y^y'/-thZbt^^x.h1xh. L*»L^*«<>, 
::<oJ:9=5::fr©4!|i5Sx>y^>'^<rj>0, Tift^vx^ 

m<rm!mwznthmmm.\\ tit. :j^y^y^ 

[00051 -tClT', fl:f^"/-?-y^^i: UT, RlEtt>f 
:t>'X>yf-y^'' (Re ac t i ve I on Ecthi 
n g . R I E ) ?rC:oa<?)«tt«?|<OX>y f-y^^fcrjC 
mthZbif'^^tx.X\^h. RIEtJ:^ett«|Sl<7) 
20 Xyf-y^^tcoV^Tfi. fi«l;ctf, J. Vac. Sci. Techno 
1. A4(4). 1841(1986)-*^. Appl. Fhys. Lett. 67(21), 
3194(1995)T«^$*lTV^S. L*»L^r*«<i>, Z.ixh<r) 
ffi^T'ti. X"/-fy^<ffig«l 0 nm/^J-jaTi:fiV\ 

[00 061 ifi^t^oT, Appl. Phys. Lett. 71(9)1 
255(1997)^t:, ^%^Xi)l9^^hZb\iZ^W^-V 
e ^<0X »/ f->':?iajg3 0 0 n ^l/^^^l4.^^Jtfi«l*^ 
m!^^fiX\^h, LipXJiift^. S«;<fxfcJ:Satt« 
iH<?5x-yf-y^T'»4, r7^-3D->?3>'r?tO*M 

{z^mmj^h zb\iz^ hm^<Ti^smm&. ttp-hx- 

30 *>S. r7^-3n->''3y{±, Xv^y:/1*t2;k-C'a 

[00 07 1 r7:?-no-i^-3y<7)]!gat^rSlg^J?» 
7-y^5:fiEfflL^V^t>iOi:L-C(4, ^11267 7 3 
2 1^4^»(cil^$iX3t*a*<*S. C:<0i^«T14. - 
Sfl:^ (CO) trytxT (NH3 ) 
XSrffl^^&ClitCiO, N i -Fe^cox yf-y^^a 
JS3 5nm/:>)-, C o -C r^e5X-yf-y7lgS2 
4 . 4 n m/^i^tl-Pfl# <?>il3t i: StlT ^1. . 
40 [00081 

i^mm&iLx^ b-Thmm] ij&tftxoiz. co 

Ni, CoXliFe iO^l.Stt^K^X-yf-yT'-ri. 
Zbm^X'hh. Lt-LWh. -e^Ox-y^yj/jUg 
J42 4~3 5nm/^)-gST'*>0. fl^fcLTfitn W 

Wm%'^ vY(7:m&X'\i. 2//m{,<7)ff$c7)x-yf-yr 
5:ff^!£J^*>'J>l>. t*-:'T, S*^<7)X y^y7^T-l4 
5O-8Oii-gJS<7)i^SSrS-r^Cttc=5:0, Hffl^btc 

50 {i^fijS^»n«T'*>s. ^mimmi. ^oji^tt^j^a 
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i>L<imm. xii. ziiii><o'j^^<ki>-^i:-^ts 10 [00 1 31 r^xvjsitt. «uif-^yK-2t*rL 

r -T2SlV-SEfl:^<os^;!f;^<^7-5 «eSS lit, 1 1 rt fc:^ u 3 

XV?: 1 X 1 o'l cin-3jajt<o?tfaTmLt:, ir^at sr^r^M 2i:, ry'ri-iitzm^-Thnrntsim^ 

s. tfz. iMmmifmt&tctb. n^2mi<r>^ i irt(c0rg«7)ia*?r^^sat5i4^t*»(i>«i£$ 

ma. »^?rfflii^yt5Sf-r . jaaf-^- wn' fix . gisflsss 1 1 -Jig*«iio-cft offissg** 

X-ti>^xm?^t. mX$tifi/fxiz:c:^fU^-i:m ^ixTV^S. 5!Uif-vWN'-20jJia5tc«iaP*^Jt 

l&LTCm4.<O;ifA<or7Xv?:lxi0"cm-3jaJi ^»<lTt>0, SS«*SS1 K^Jg^OUPt C<OJ:SS 

<^jSTm-r5r7X-7«t, «M3&«--!'^^;k ft, 20 <mnbi:m&^-th^o^ixmm¥^iiimm 

ftifti L< JilE^ft. C:it^>0^i'-^r< f: t— [0014] T^Xvffla^SirfiSi i 3 Jl. 0!i.Jf 1 

msifim£r^x-7tzXr>xx.yi-yy^tii>&Mizfii h, ryf-i^i 214, *ittXtt«f«o»ff*3W>T^ 

tfz. ±giRS2:»PStf ii^3IBa<7)f| SI ISrffiOffltfidgWflc^l It^ttifcSS^ 

mi. J:^l»*«2<iOfl!«t:iJV^T, mlBr^Xv^ ilTt^S. TVt-M 2J4mm«c^l liO«rtr|6l{CZ 

lEKcOl&BBJi, ±iei9^2<Ofl!j£tc±i»'^T, l5a7-7 30 [0015] r^XvfflS^mS 1 3 fc T^r-^ 1 2 1 

xvsji. -^y^v^yitimrryx-^^mm-hiyffiX' \t. ^fH^c^^^s-tn-uri^wi^r-T'n^i^^rgjt 

[0 0 10] 13*i|6^$-t^/^SS«[*<ea»l 5{cJ:-5TZo<or 

{miffmk<mm\ ^w^m)^<rmm\^-:> 1 2 (cflti&^ii-tig, zo^7)Tyr-^ 1 2 tui: 

3<rim>^rmmenx'hhrvX'^:x.y^v<rmwm. ^^fx^-atisiaito^&iiioconfl*) *<sije$*isj: 

too 1 1 ] mUz5fcfrvX-7:x.-,^yr^m.\t. ^ »i. «^tO^I!)3£Si:c7)BI«{ciiV^T^ij3>ig[<7Xjaa 

'j3yjST7X-7tJ;oTJtai?8<?D«a$:X/f-y^^-t 40 ajgjb^ig^tc^S i 3 tcM^^itTV^I,, 

&I^Mi:=0:-5tv^|,. ^'jnyj^^Xvti, it»6<Jfi [0016] ^Jt. aE514ti, 'vU^yaSOjtfflfiriSl 

\^^%x%im&<r)rvX^ifmx% h %><nb txa fc:W^re#S:mt8«cSS 1 1 rtfcS^l. ti^<r>%i(r> 

^n:^i3-XMt^rW^hMzt^:'>X\^tSi^.^'t:Lhf^ mUt\ 0 0 *||iSgST<4. m. 

hhi^. vyy'f)'m.):miii.h^\,z}(.^'^mLis^t> Ta\A\msmx:M. nmi}.zz.-mi^ia:\.^h. 

%Ff-\zm^^-}\'^—ti^x. htii z t x-ryx-^tm p^mrmB 1 4 m^iz^^j 3 yT&ryx-^mwLffiti^). 

t^h^mhn'i-<mw)^^')^y^<^wms.^zmL x\^h. 

m^*»<9^T'^y3>^{4jhi-:>-Cl»StfOt|n| [00 17] iixmXJkSM. COi!}Xi:^»)fzif.yK 

m^^«i'Ml3y^*»f>S^(cliiia$fL-Cx 50 3 l&WHs ;<fX5rjg46Jt#y'<.3 1 ^.■i<>"<.3 



[0009] 



7XVS1 ryx-7mnm!^^^ryx-7im 
ISrt&«H^^v>'N'-2k, J!Hl^^yA-2p«jfc:co 

atf N H3 <om.^A'x ^:mx-th:i(fxm7^ 3 1 , sas 
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<9±tC«J«§*lTV^6. CO;jr:^2lt^N H3 J!fX<r>m^ [ 0 0 2 1 J iJClC. ;jrJ^#Aa^3*qarff LT, COHf:^ 

Jt2Slt^c£fi«, #Sa^§l 3 J: -5 T^T'^ h X RX/N Ha $:^<7)S^Jtftt^^T'j!BS^+ Wn' 

^(C^oTV^S. J!Sl^^ry/N'-2»i. ^fW<^i-'-h -2f^izmXt&. mX$tVk:^Xii^ sasf-^yA- 

2(cftg§n;t»^2 Hi. t£is--ifyr^^'-.-K^H^ r^xvs 1 *WLrr7Xv*ggjft$fi.s. iii*>. 

;Kyr^5rfili.T0rSiO?l^ff*tr38ia^A'>'^N'-2 T-^XvffliSSgfmS 1 Sij-i^ryT-i- 1 2 

[00181 Jlfflf-^ 2 <OfflM<OJWItC{J, HI 10 <?«gm. 'V 'J 3 y«<?Dx;f;MF-**;«r>tt:^i. 4,iiT^ 

(C5rtJ:3fc#»<0ffllMffllS52 2*<li{t'^*l.TV^S. i;3y»7-5Xv*^l£$*T.|,. ^i^tc^sM TXfflig^ 

ikKxsm^tu::i><Dvf)h . ::ti^<Dmmws2 2 [00221 jgjssfifcTvxvtt. mrnwrn^ 1 1 *» 

t J: 0 . 9mi-f WN*-2<7)fflffi<7DrtM{c«}oT;&xr ii>J8ia^-\' y>'<-2rtt:i£iS:L. *mft9<7)«®f+i£K 

iii'\(^r9Xvolim3W»jl:S*i&J:ofc:^:oTV^S. 0. «ii«j90*iB36«x^f->'^^$ns. Br^i^lSIXy 

[ 0 0 1 9 1 ^y::, ^*^liSJ^®-C«, Wia?i59«S«<^ ^y^r^ff Xrx#A^3 , r^XvS 1 24Vy\- 

mE^9«nrr&«:«K0>'NV rxffls^««ai55&^»t A> [ 0 0 2 3 1 ±l5iW^t:*5<tl>x >y f-i^^<<^^;&:ixa. 

*z.TV^&. Zff)^UTxm^m»MM5izii^ »MHz tcot^T. :ft«:ttfc:iiHW&. ±i*L^COi:NH3 CO 

*»tfR10MHzgS<7)^«gROt<!9*«ftffl$<l, S^;!fX*»^,«67-7Xv4'-C«. CO<?>«1SK(<^ 

x-7f^m^t<r)ns.i^mizX'>xnm.m9commizn ^tit. c:<ocotsea*>\ j^ijj9«o^Bp<7)N i . f 

(Om.^i^<7mKThh-^>l^7yUTxmKi:mitt&J: eXHCotmUL. Ni (CO) 4 , Fe (CO) 5 

om&^tiX^'^h, J;Oft*WWi, muil. 6MH X«Co2 (co)8 <r>Xd^AfVt'-fi-(t^m^±-r 

z^l3. 5 6MHzSe<0^8aS<?5t)<^*«^^Mrxffl S. -^T. -fe/U^^NM TXm&«^;t.^><XTV^4Jtl|!B) 

X. nm!i9t»m»^>)V-f-A<r)±Mt<m\.z. He (liftg|^*<®*>^/:: 0 ) . IS-&x:f.;pdf- 

^<7)»e^e«osif^:;yx$:ft»s-rsTSs^co^^ffl o-rs^i^. Js^^;<rxJ!5>7 y *^xrx$- 

;<rxtt>&^*5iiJt^*iTv^-S. ffifflLTSfl:«!K»7y-{t«5«-4t$-frTtSBfc:{ix.y 

I 0 0 2 0 1 <J:{c. fg^ 1 <7)ail««cox .y^y^:^ f-^^J^T^ ZZX-MR Ltz r|g^x^^;kdf 

im\,zr>\.^xmm-h. t^. nmi9<7ym\i. - y ^X;f.;l.dj^-c7)C:t&Sl*LT>r^&. 

^li'. 3>'^'^^ h , Ztit3<r)o *>'y^£< b t>— pSt* [0025] -If. H/i'Ti^-fl^^li. ztitiffym^ 

ts-^. mMh LK^tmm. XM, z.ixh<r/M^x< ^(THt-^cn'^X'hmW&cnn^^ (X»i^^x;^yp^ 

(-^4 . z(r>x 0 ^j:nmi9\i. f5[m.-)i'.zm%^ixx\^ c owm^zx -^xiuv^^^-Mt-^t^^^ixf^mt 

7ii<n^-VJ'i)V-:rim\^xnMm91fi^'m'i-^yf<>-2 x>'\->y rJ'X yf-y^^tDjy 

ni.zWLX^ix^nmiiif^)Vir-A\.z^^^ixh.nmi 50 ^#l»t<oi^-&t^>l,L, «(c-f5ryAitti->T-^x.4> 
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2CO— c+coi (1) 10 ^*;P^-<'5^v^coj>jr>tt^<m»tSJ:9fc:^r 

C 0*«ifei>fi6 C t ^r< . C OSttaJ:SSfc4« x l 0 ' > c m-a ^i^tc LT , x ^ ^y^rmifimSLUzl. 

[00271 UEiW^tciji^T . r^Xv® 1 Ji. m&i/:fjmii. d ^riai<^lg*^Bt i. . l x i 

o>igLryX-7i:mm-hi>(0Tf)*). ^(DryX-7^ 0>>cni-3JaJi<?)iga?Sr7X-7$-»j«LTXyf-y^^ 

jgJil X 1 0"cin-3JiLhi:=t-5TV^S. ^Offi^ti. ^rtromi: ^tlfV^S. Z<7)t:)f>. fif^lcJt'^Tx-/ 

C:cr)a<0x.y-?-y:rtcfc«t*x.y^>^iS[Str7Xv f-y^^*J?RSWk:i6l±L. «v^ett3Mrt>®i^ 

< t>OT*«.. ^OAfcoi^T. JaTfciiWS. B2 [ 0 0 3 1 J ^i, r^XvffiSl X 1 o»» c m-3KUi<0 

x yf-y^^fcT7Xv?ggt<0B«fc:o>,^TP ^±*tm!ft9<7)^Ta«?it*::f:36«»ll LvW. 

^ll«te*i&*-t@T*>i. c:oa2tc^R-n^T StlK!|»9<osffitr7Xvt<oiafc{iv^ij»9>&i^-X(0 

{4, 01(c*-^«a«rfiWL, «tt*r«t LTN i -F «»i:=5rl.Jt«>. *taii)9<0«iB*T'««PS:«i*Tr9 

e^5:X.y^y^L/c. r7X-7?&jgJ4. XVT&JSSfjt-rSitJiftO^vn t¥oT, T^XvSg 

^<-2rt<0E:>), ;*'Xc£fi;, r^XvSilOT^X-Tffl JSl X 1 0" cm-siyjbiO^i, *tlK!ft9co*®*»^> 

>t''i:«±T*tlK!fij9e9^ffi*»f> 2 OmmOS^OfiStC <0^ffi*>^> 2 0mmmi<7}tZ.hiiM'^\ii^-X<rmWi 
ii^thmiyyy^3.Trxi-zf\Zi.^m:&l,tz. 30 tt4A^>=3:V\ Jt^«59cO^Bi*»/i>2 0mini.:l 

[00281 r^XvSSJgj&^fli-tSt, A>fTX ±<7)i:i^-cr7Xv?SJSlxi 0"cm-3J3LhfcV>9 

xnK<7)±^^t;i^h-:>xito. -kii^yjurxms <7)Mmi9<7)iS^&^Z'o\,^x^i. 1 30X:&±fttzt 

ii^ :ty:KMim<7)^^H>fc(>th(DX'S)H)^h. -b;^ *»'if^ Lt^. i 3 O-CJ; Ofiv^i: . Bf^^cox-x^y 

^ :^yS9<7m^ LmtLx Lt 0 . Tyx^^^am. xn-ofzwmm.) ti^^-n-t^hx-hh. 

fl:*sx-y^y^'3iJgti:-i7)J: 05:1^2: ■^;tS*>5rtt» [00321 ijjC. i8*«22itfff«54<0^O||ife 

tiKI.;ty>t{4, ^ :^ym9<rm.^ Sr-^t L^rJtft JgSTfcS 7-7 Xvx -/^y^^Sfcov^r IttBB^i. . 

tf^^>^v%. C:iOJ:^^ih*>^>. Zff)m2\.Z7p.-fm. 0314. ii^2XI/lt^4iO||flfli7)|IS»g.®T-A«. 
tt>(,%Tt4. >'NMrxfflSiajgmig5<0tli:>l$rtSSL^ 40 r7Xvx>y^y^Bi^)l5[B&fl}^?:^-tiEfflWffiHT' 

*«<i>r7XvS]g$:^-(b$-fr. r7X-7i&S£r)^Ml:(c*» J>i>. 

*»*)^>-f-^<0H:/P7^N''f r;^mEEt^:4J:3(cL7t. [00331 C:<^03fc:*tllffi«4, v^^^ho^iftm 

[00 293 02 {c^t:^$nTV^I.J:p{c, 7*7X 7'yX-7^m^LX:si'v^yy^'ijoi:ol.zts:r>X\^ 

v^Jgl X 1 0" cm-3$:t|tcLTX7^y;r3Ll^*>-,m I.. fti^cfi^tcfftWI. t . 03(c^Jia<4. vjJ^j^h 

«{c±#LT»r^l.. ic7),it<7)IIBJ4. ryX-^cmmifi oyWMryX-7im.^'thXyX'7mt, TyX 

r^Xvffiglx 1 0»'cm-3«r«K:Lt:S^t-ri.C:i: '7mimSL^^zr'yX-7imWth9m'i-^y><- 

tS,5t,<0i:*t^$ixi., ':>^'5, ryX-^m&lxi 2h. «Ui^-vyA--2rttcCOay^NH3 (Dm.^ii'x 

Oi'cm-3S:Ji(cLT, aft«0:*:§^:CO'f :t>'i{p'^ S:^A-r&;>yx«A*3i:, J!VSf-vy''<-2rtO0rS 

[0 0 3 01 JrOftUcWCSiWSt. ±^LtJ:5^: 50 fii^^ixTt^S. r7XvSilt4. v^^^hD^mffil 



[0 0 2 61 ^/l!. COXrxtca^^ilSNHs ;{rx 
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[00 341 -7^:^hoy«ffii 6(i. nmmt^ii^y- 
4 izi^m-hx 0 g»t'i>/TJimffi« I St, mm. 1 8 

ffymiz.Wi.if(>tl^mG:3---y h 1 9i:*»^>ffi«3iiT 
v^2>. y h 1 914. 9 1k. 

1 9 1 SrKOHtt^ttiOSjaKC 1 9 2 k . 
'lHaS 1 9 1 RlX^aatS 1 9 2 k ?:SI<-3-:7 1 9 3 

Jj^jLS.y h 1 9<0ATv^^*foy«ffil SifimA^ 

tihm^ht)h. WMmmm 1 7 tea . s^gsr«sx»4 
- m<^B5£«ab&5fiEffl$ni. . 1 9 1 tmmm;B 

1 9 2 k«faw4. HBfci^-r J: 0 1 9 4 Tft 
^$h.l>eif*«S^$fi6, lft«fflS«l 7tcJ:-7Tg 

^5iT.S. e#km*kc7)13SB8««. -^i^^hay 
sail 6«0«<0^»)K®Rt:ai!S:o;[ttt}St'*S. 
[00351 03 t:^ilMolM^t:ov%-caWI> 
k. ;&'^^>^3t:«J:-:>-CCO;«&'x&t^NH3 /f:^im 20 

ryx-^m ^im^^h. m*>. ft«fflm«i 7 

*k«lfkwB3cll«tcJ:oTv^^:*.ho>'jS6L. 1§ 

c oaitatc i -^T^tlliHs 9 coast* 

S»::J:-5-C^-ri.. CKOjg. Jt^ftgtcJi/NM Tx 
ffi^^jSSSSC J:-5-C-byP7A>f T^mSifi^t h 

ii. ^^y-mrnxKmsizMtti. 
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